ABSTRACT Rupture of the left ventricle after myocardial infarction results either in sudden death from cardiac tamponade or, when pericardial adhesions are present, in bleeding that is confined to a limited space, which gradually expands as the blood flows through a small communicating orifice under high pressure, forming a false aneurysm. In three such patients a false aneurysm of the left ventricle after myocardial infarction was successfully treated by operation. The interval from the initiating event to the time of surgery averaged 10 months. Two of the patients had pericarditis and all presented at some stage of the illness with tachyarrhythmias and cardiac failure. All the patients survived operation and have improved functionally. Because of the propensity of false aneurysms to rupture, early diagnosis and aggressive surgical treatment are recommended.
Rupture of the heart as a complication of acute myocardial infarction is responsible for 5-13% of deaths after infarction. 1-3 While the incidence of true ventricular aneurysm after infarction is about 10%,4 the incidence of false aneurysm is not known. False aneurysms are characterised by the presence of a narrow neck and a wall containing fibrous tissue and laminated clot but no myocardial elements and they have a strong tendency to rupture.5 By contrast, the true aneurysm has a wide neck and its wall is formed by scattered myocardial elements.
In the published reports there have been several cases of sudden death either from rupture of the false aneurysm or from irreversible tachyarrhythmias and cardiac failure."8 Early diagnosis and treatment is therefore essential. Diagnosis and assessment are based on the clinical presentation and the results of echocardiography," first-pass radionuclide ventriculography, ' 2 radioisotope imaging, '3 A 57-year-old man was well until November 1979, when he was admitted to hospital after collapsing on a dance floor with upper abdominal pain. He had no past history of ischaemic heart disease. He When the pericardium was opened it was obvious that zneurysmal sac in the patient had had a myocardial rupture over the :g no aneurysmal posterolateral aspect of the left ventricle; this was small and had sealed spontaneously. The patient (fig 5) . The ECG showed persistent ST elevation in leads I, AVL and V4-V6. First-pass radionuclide ventriculography showed an ejection fraction of 18% with a large left ventricular aneurysmal sac over the lateral wall of the ventricle (fig 6) , which moved paradoxically in systole. Cardiac catheterisation again confirmed the findings (fig 7) . Coronary angiography showed a completely occluded left anterior descending artery with minor irregularity in its diagonal branch and normal right and circumflex vessels.
At operation in July 1981 there were adhesions that were dense over the aneurysm. The aneurysmal wall was thin and fibrotic and contained laminated and fresh clot. The communicating orifice was 2 x 3 cm and had a thick fibrous edge in the lateral wall of the left ventricle. This was oversewn with prolene and reinforced with two pieces of teflon felt. The wall of the aneurysmal sac was partially excised. The patient made a good recovery. A postoperative radionuclide study showed an ejection fraction of 29% with an akinetic anterior wall and apex and normal inferior wall motion (fig 6) . The patient was symptom free and leading a fairly active life six months later. 
Discussion
False aneurysm of the left ventricle after myocardial infarction is rare, in contrast to true aneurysm. Rupture of the heart occurs after a haemorrhagic dissection into a zone of transmural infarction. Either this results in death from cardiac tamponade or, if the overlying pericardium is adherent to the surface of the heart, the haematoma dissects through the myocardium and is confined within the adherent pericardium. '7 The left ventricular pressure is then transmitted through the tract into the pericardium, forming an expansile false aneurysm. The wall of the aneurysm is formed from pericardium overlying dense fibrous tissue, with no myocardial elements. The neck of the aneurysm is small compared with the fundus and the junction of the aneurysm with the left ventricular wall shows sudden interruption of the myocardial tissue.6 Organised thrombus usually forms part of the aneurysmal wall. This was found in two of our cases but not in patient 2, as he was having adequate anticoagulant treatment from the time of his myocardial infarction. The Davidson " and in one of our three patients. This is a lower incidence than is seen with true ventricular aneurysms and may be due to the narrow neck of the false aneurysm.
The surgical management of false aneurysms is simpler than that of true aneurysms, as no excision of the left ventricular wall is required because the aneurysm does not form part of the functional left ventricular wall. All our operations were performed with cardiopulmonary bypass, moderate hypothermia, and root cardioplegia.
The clinical presentation of the patient is of value in making the diagnosis. In the 56 patients reviewed, pericarditis with persistent ST elevation was seen in half and cardiac failure was present in most, with or without supraventricular tachyarrhythmias. The chest radiograph is also helpful; it showed cardiomegaly with abnormal bulges from the ventricular wall in all our patients. The echocardiogram is of diagnostic value, as reported by Davidson, " Roelandt,9 and Gatewood and Nanda,'°who also confirmed that differentiation between false and true left ventricular aneurysms could be achieved with the use of two-dimensional echocardiography. '0 First-pass radionuclide ventriculography in the right oblique position is non-invasive and proved to be diagnostic in our patients. It estimates the ejection fraction accurately and identifies the aneurysmal chamber attached to the wall of the left ventricle. It also shows the paradoxical systolic expansion of the aneurysm and obliteration of the aneurysm after surgery. Angiography will also determine whether-an aneurysm is true or false and in addition will show whether there is appreciable coronary artery disease or mitral regurgitation that might require additional surgical treatment.
In view of the fatal complications of false left ventricular aneurysm, non-invasive procedures such as echocardiography and radionuclide ventriculography are valuable in evaluating patients with cardiomegaly, cardiac failure, and electrocardiographic changes suggestive of aneurysm formation after myocardial infarction. For the same reason an aggressive surgical approach is also indicated.
